Abstract: Blue and green infrastructures (B&GI) are nature-based solutions considered as particularly efficient to reduce the potential impact of new and existing developments with respect to stormwater issues. In order to assess their performances at some large scales compatible with urban projects, adapted distributed rainfall-runoff models are required. The latest advancements of the Multi-Hydro platform have made possible the representation of such B&GI. Applied in a virtual new urban development project located in the Paris region, Multi-Hydro has been used to simulate the impact of B&GI implementation, and their ability to fulfil regulation rules authorizing the connexion to the sewer network. The results show that a combination of several B&GI, if they are widely implemented, could represent an efficient tool to meet regulations at the parcel scale, as they can reduce runoff volume about 90%.
Introduction 20 21
Blue and Green Infrastructures (B&GI), including green roof, bio-retention swale, 22 porous pavement, harvesting tank, soakaway or pond for instance, can provide 23 multiple benefits to urban areas affected by both climate change and urbanization 24 effects: urban heat island reduction, biodiversity conservation, reduced buildings 25 energy requirements,... Last but not least, they appear to be particularly efficient in 26 stormwater management (Liao et al, 2017) . By detention, infiltration and 27 evapotranspiration processes, they can be used to control urban runoff at the local 28
scale. 29 30
The hydrological performance and benefit of B&GI have been shown in numerous 31 studies conducted at small scales: Kamali et al. (2017) for porous pavement, 32
Chapman and Horner (2010) for bioretention system, or Stovin et al. (2012) hydrologic model characterized by a high spatial resolution is also required. Such a 44 structure is necessary to consider heterogeneous surfaces, and the associated 45 dynamics due to the layout of impervious and pervious areas. 46
47
Based on these considerations, the main objective of this research note is to assess the 48 performance of B&GI in stormwater management at the urban project scale. A 49 distributed modelling approach has been chosen to especially study the respective 50 performance of a B&GI set, and their evolution regarding storm event return periods. 51 52 2 Presentation of the case study: the "Echangeur" project 53
54
The virtual urban project called "Echangeur" has been designed by a group of 55 students during a specialized master training devoted to the "Ecodesign of Sustainable 56 This plan must also fulfill stormwater management requirements concerning the 64 connection to the stormwater network. Here the discharge at the parcel outlet has to 65 be lower than a reference threshold of 10 l/s/ha for a rainy event characterized by a 66 20-years return period. In the Paris region, this corresponds to a 30-minute rainfall 67 event characterized by a 50 mm/h intensity. 68 the studied area by Météo-France). They were computed for a 30-minute duration 116 (close to the watershed concentration time) and several return periods (see Table 1 ). 
(Eq. 3) 129
Where Qp 0 and V 0 refer to peak discharge and runoff volume computed for the 130 impervious situation, whereas Qp i and V i correspond to those computed for the 131 different B&GI scenarios. 132 133
Presentation of the results 134
For the impervious situation, most of the rainfall volume is transferred to the basin 135 outfalls. Only initial losses and water stored in local depression can be deduced. 136
Regarding 30-minute duration events, peak discharge reaches 200 l/s to 1200 l/s. It is 137 worth noting that regulation threshold is exceeded whatever the return period of the 138 considered storm event. 139
140
When 11.6% of the total area is covered by green spaces (Scenario 1), runoff volume 141 and peak discharge decrease by approximately 10-15% for the more frequent events, 142 and less than 10% for the strongest ones. In these cases, infiltration capacity of green 143 spaces is reduced, and some water is finally drained to the stormwater network 144
145
The green roof implantation proposed in Scenario 2 -representing 42.3% of the 146 watershed area-induces both runoff volume and peak discharge reduction starting 147 from 15% to 25% for the more frequent storm events, and dropping to about 5% for 148 the heaviest ones. Green roofs appear to be particularly efficient at the beginning of 149 the storm, when they can temporarily store water in the substrate. 150
151
In Scenario 3, Green swales represent a small part of the studied basin (5.5%), but 152 they drain water from surrounding elements (almost 30% of the total area). It is 153 illustrated by some runoff volume and peak discharge reductions that vary from 30% 154 for the 1-month event to 17% for the 20-year one. 
187
The presented results must be taken with caution, as they depend on the catchment 188 configuration, especially on the combination of impervious and pervious surfaces, but 189 also on its geometry and on the sewage network arrangement. Moreover, it should 190 also be noticed that initial conditions have not been considered in this study. Every 191 B&GI was assumed to be empty / unsaturated at the beginning of every rainfall event. 
